The p15(INK4b)/p16(INK4a)/RB1 pathway is frequently deregulated in human pituitary adenomas.
Pituitary adenomas are common benign intracranial neoplasms. However, their tumorigenesis is not yet clearly defined. Inactivation of genes involved in the negative cell-cycle regulatory p15(INK4b) - p16(INK4a) -cyclin D/CDK4-RB1-mediated pathway (RB1 pathway) is one of the most common and important mechanisms in the growth advantage of tumor cells. Recently, much attention has been focused on the importance of alternative mechanisms of gene inactivation, particularly promoter hypermethylation in the transcriptional silencing of such tumor-suppressor genes. Based on the rare occurrence of inactivation by gene mutations and deletions of the RB1 pathway in pituitary adenomas, we investigated the deregulation of the RB1 pathway in 42 sporadic human pituitary adenomas, especially focusing on the methylation status of this pathway as determined by a methylation-specific polymerase chain reaction assay. Homozygous deletion of the p15(INK4b) or p16(INK4a) gene was detected in one adenoma each. Amplification of the CDK4 gene was not apparent in any of the pituitary adenomas presently examined. Promoter hypermethylation of the p15(INK4b), p16(INK4a), and RB1 genes was detected in 15 (35.7%), 30 (71.4%), and 12 (28.6%) of the adenomas, respectively. Promoter hypermethylation of the p15(INK4b) gene coincided with p16(INK4a) alteration and/or RB1 methylation, whereas p16(INK4a) and RB1 methylations tended to be mutually exclusive (p = 0.019). Thus, the vast majority of the adenomas (38 of 42, 90.5%) displayed alterations of the RB1 pathway. None of the clinicopathologic features, including the proliferation cell index, was significantly correlated with any particular methylation status. Our results suggest that inactivation of the RB1 pathway may play a causal role in pituitary tumorigenesis, with hypermethylation of the p16(INK4a) gene being the most common deregulation, and further provide evidence that RB1 and p16(INK4a) methylations tend to be mutually exclusive but occasionally coincide with p15(INK4b) methylation.